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(54) Air oonditioner 

(57) On opening and closing the louvers for opening 
and closing, provided at the air suction port in the front 
panel of the interior-side heat exchange unit, an arm is 
provided on the side of the rear surface of each of the 
louvers, and each of those arms is collectively driven by 
an interlocking piate which is reclprocatively moved lin- 
early through the driving lever by a motor, whereby each 
louver is accurately interlocked to reliably open and 
close without the aid of the gear mechanism of pinion- 
rack. 



FIG. 2 
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Description 

Technical Field 

[0001] The present invention relates to an air condi- 5 
tioner having an exterior-side heat exchange unit (out- 
door machine) and an interior-side heat exchange unit 
(indoor nnachine), and more particularly to an air condi- 
tioner having a wall-mounted type interior-side heat ex- 
change unit, in which an air suction port at the front io 
thereof is opened and closed by a louver. 

Background Art 

[0002] In a case where the interior-side heat ex- 
change unit is of the wall-mounted type, there is mostly 
provided an air suction port on the front side of the hous- 
ing, below which there is provided an air blow-off port 
for blowing off air heat exchanged. 
[0003] The air blow-off port is provided with a wind di- 
rection plate for changing the direction of a wind of air 
blown off and the air blow-off port is closed by the win- 
dow direction plate when the operation Is stopped, This 
is partly because dust or the like is prevented from en- 
tering the air biow-off port while the operation is stopped, 25 
and partly because the design quality is enhanced by 
hiding the interior of the air blow-off port. 
[0004] For the same purpose, the air suction port is 
also provided with a louver in such a manner that the 
louver is opened during operation and that the louver is 30 
closed while the operation is stopped. An example of 
the prior art will be described with reference to Figs. 6 
and 7. This prior art has been disclosed in Japanese 
Patent Laid-Open No. 9-210401, and Fig. 6 is a cross - 
sectional view showing an interior-side heat exchange 55 
unit, and Fig. 7 is its partial transverse sectional view. 
[0005] First, the entire housing is composed of three 
members: a back cabinet 30 mounted onto an indoor 
wall with predetermined engaging means; a cover case 
40 to be mounted on its front surface as a vanity cover; 40 
and a front panel 50 to be mounted on the front surface 
of this cover case 40. 

[0006] The bac[< cabinet 30 is provided with a heat ex- 
changer 31 and a blower fan 32 as the main component 
elements. The cover case 40 is used to cover these 
component elements, air suction ports are provided on 
the top surface and the front surface, and an air blow- 
off port 41 having two wind direction plates 41a and 41b 
is provided below. 

[0007] The front panel 50 is detachably mounted to 50 
the air suction port located on the front side of the cover 
case 40. A plurality of louvers 51 (three louvers In this 
example) are provided on this front panel 50 to enable 
them to be opened and closed. 

[0003] Each louver 51 is coupled to an interlocl<ing 55 
plate 52 so as to be simultaneously opened and closed. 
More specifically, the interlocking plate 52 is capable of 
vertically moving In Fig. 6 in such a manner that each 



louver 51 is opened when the interlocking plate 52 
moves upward, and that each lower 51 is closed when 
the interlocking plate 52 moves downward. 
[0009] In order to vertically move the interlocking plate 
52, there is provided, on the side of the cover case 40, 
driving means composed of a motor 42, a pinion 43 and 
a rack 44 and the like as shown in Fig. 7, and the inter- 
locking plate 52 is coupled to the rack 44. 
[0010] In other words, the rotary motion obtained by 
the motor 42 is transformed into rectilinear motion by a 
motion transformation mechanism consisting of the pin- 
ion 43 and the rack 44, and this rectilinear motion is 
transmitted to the interlocking plate 52 to thereby move 
the interlocking plate 52 up and down. This prior art has, 
however, the following problem. 

[0011] First, since the gear mechanism consisting of 
the pinion 43 and the rack 44 is used, accurate align- 
ment is required not to cause any displacement in the 
meshed portion. Even it accurate alignment is per- 
formed, any influence of backlash in the meshed portion 
cannot be avoided, but variations are prone to occur in 
the opening angle of each louver 51 and the like. Not 
only the variations, but also foreign matters enter the 
meshed portion to possibly cause an obstruction to 
smooth meshing. 

[0012] Also, the louver 51 is flexible because it con- 
sists of a band plate made of synthetic resin. Therefore, 
it is necessary to mount the interlocking p lates 52 to both 
sides of each louver 51 for simultaneously driving each 
of them by the pinion 43 and the rack 44. For this reason, 
it is undeniable that the number of parts increases, re- 
sulting in complicated structure and an increase in cost. 
[0013] Further, in the case of the above-described 
gear mechanism, large feed by the gear is required to 
open and close the louver 51 . Therefore, the amount of 
rotation of the motor 42 increases by that much, and a 
high degree of accuracy is also required tor controlling 
the amount of rotation. This becomes an extra burden 
for the designer. 

Summary of the Invention 

[0014] It is an object according to the present inven- 
tion to provide an air conditioner capable of reliably 
opening and closing a plurality of louvers provided tor 
an air suction port for the interior-side heat exchange 
unit without the aid of the gear mechanism of pinion- 
rack, but in simpler structure, and yet by causing each 
louver to accurately interlock. 

[0015] In order to achieve this object, there is provided 
an air conditioner including an exterior-side heat ex- 
change unit to be installed outdoors and an interior-side 
heat exchange unit to be mounted onto an indoor wall 
surface according to the present invention, character- 
ized in that the interior-side heat exchange unit compris- 
ing: 

a base cabinet to be mounted onto the indoor wall 
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surface, wherein a heat exchanger and a blower fan 
are arranged, and at the side thereof, there are pro- 
vided a fan motor for driving the blower fan, and an 
electric accessory housing portion; 
a cover case having an opening at the front thereof, 
and an air blow-off port below the opening, to be 
mounted so as to cover the front side of the base 
cabinet; 

a front panel having an air suction port for conduc- 
tively connecting to the opening in the cover case, 
for being detachably mounted within the opening, 
to which a plurality of louvers are mounted, the plu- 
rality of louvers rotating with a horizontal rotating ax- 
is as the center and being rotatable between a first 
operating position at which the air suction port is 
closed, and a second operating position at which 
the air suction port is opened; 
louver interlocking means for causing each of the 
louvers to perform the same operation, and louver 
driving means for rotating each of the louvers 
through the louver interlocking means, 
the louver interlocking means having arms provided 
on the side of the rearsurfaceof eachof the louvers, 
and an interlocking plate provided on the side of the 
front panel to enable it to reciprocatively move in 
the vertical direction, the interlocking plate being 
provided with an engaging piece for operating on 
the top surface side of each of the arms to rotate 
each of the arms with the lowering of the interlock- 
ing plate, 

the louver driving means having a driving motor pro- 
vided in the electric accessory housing portion, and 
a driving lever tor transforming the rotar/ motion of 
the driving motor into vertical motion to transmit it 
to the interlocking plate. 

[0016] In the present invention, it is preferable to form, 
on the side oi the front panel, a spindle for rotatably sup- 
porting each of the louvers, and to form, on the side of 
the rear surface of each of the louvers, a C-character 
shaped bearing made of synthetic resin material capa- 
ble of elastic deformation, and capable of being at- 
tached to and detached from the spindle. Thus, it is pos- 
sible to easily remove each of the louvers from the front 
panel during cleaning. 

[0017] In the present invention, the bearing is prefer- 
ably arranged on the side of the lower edge of each of 

the louvers to enable each of the louvers to rotate under 
its own weight, In this manner, the pressing force of the 
engaging pieces on the arms is released, whereby it is 
possible to cause each louver to open under its own 
weight. 

[0018] In the present invention, it is preferable that a 
tip end of each of the arms is formed into a circular shape 
In cross section, 

[0019] in this manner, a smooth contact state be- 
tween each arm and the engaging piece can be ob- 
tained. 



[0020] Also, in order to cause each of the engaging 
pieces and each of the arms to have durability it is ad- 
visable to form reinforcing flanges at their both ends. 
[0021] In the present invention, spring means for al- 
5 ways biasing the interlocking plate downward Is prefer- 
ably coupled to the interlocking plate. In this manner, it 
is possible to close each of the louvers by moving the 
interlocking plate downward without the aid of any motor 
power. 

1Q [0022] In the present invention, the driving motor has 
preferably a motor housing box, and is mounted to the 

electric accessory housing portion through the motor 
housing box. This can facilitate the driving motor to be 
mounted and replaced, 
15 [0023] In the present invention, in order to accurately 
control the opening and closing angle of each louver, 
the driving motor is preferably a stepping motor. 

Brief Description of the Drawings 

20 

[0024] Fig. 1 Is a perspective view showing a wall- 
mounted type Interior-side heat exchange unit in an air 
conditioner according to the present invention; Fig. 2 is 
a cross -sect ion a I view showing the same interior-side 
25 heat exchange unit; Fig. 3a is a partial perspective view 
showing relation between the louver and the interlocking 
plate; Fig. 3b is its partial side view; Fig. 4 is a perspec- 
tive view for explaining an installed state of a driving mo- 
tor to an electric accessory housing portion; Fig. 5a is a 
50 partial perspective view showing a front panel; Fig. 5b 
is a partial perspective view showing the rear side of the 
louver; Fig. 6 is a cross-sectional view showing a wall- 
mounted type interior-inside heat exchange unit de- 
scribed as prior art; and Fig. 7 is a transverse cross- 
es sectional view showing the louver driving portion ac- 
cording to the prior art. 

Detailed Description 

40 [0025] With reference to an embodiment, the descrip- 
tion will be made of the present invention. As Fig. 1 
shows the entire air conditioner, a housing for this wall- 
mounted type interior-side heat exchange unit 1 is com- 
posed of three members: a backcablnet 3 mounted onto 

^5 an indoor wall side through predetermined engaging 
tools; a cover case 4 to be covered on the front side of 
this back cabinet 3 as a vanity cover; and a front panel 
6 to be further mounted on the front surface of this cover 
case 4. 

50 [0026] Referring to the cross-sectional view of Fig. 2 
together, a heat exchanger A and a blower fan B are 
housed in the back cabinet 3 as the main component 

elements, and at the side thereof, there are provided a 
fan motor C for driving the blower fan B and an electric 
55 accessory housing portion 2, On the top surface of the 
back cabinet 3, there is formed a rear top surface air 
suction port 3a. 

[0027] The cover case 4 has. on the top surface side 
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thereof, a front top air suction port 4a connecting to the 
rear top surface air suction port 3a, and on ttie bottom 
side, tinere is formed an air blow-off port 5. In tine present 
ennbodiment, there are, at the air blow-off port 5. provid- 
ed two wind direction plates 5a and 5b so as to be ro- s 
tatable with the horizontal axis as the center. 
[0023] Each wind direction plate 5a, 5b is driven by 
wind direction plate driving means (not shown) in such 
a manner that the air blow-off port 5 is closed as shown 
in Fig. 2 when the operation of the air conditioner is io 
stopped, and that the air blow-off port 5 is opened when 
the louver is rotated by a predeternnined angle in a coun- 
terclock-wise direction in Fig. 2 during operation. 
[0029] The front surface (the left-side surface in Fig, 
2) of the cover case 4 is an opening, and the front panel 15 
6 is detachably fitted in this opening. On the front panel 
6, there is formed an air suction port 6a conductively 
connecting to the opening in the cover case 4, and in 
this air suction port 6a, there are rotatably provided a 
plurality of louvers (three louvers 7 to 9 in this example). 20 
[0030] Each louver 7 to 9 is connected through louver 
interlocking means, and rotationally moves to a first op- 
erating position where the air suction port 6a is closed 
when the operation of the air conditioner is stopped, and 
rotationally moves to a second operating position where 25 
the air suction port 6a is opened during operation. 
[0031] Since each iouver 7 to 9 has the same struc- 
ture, the description will be made of structure of install- 
ing to the front panel 6 and structure of the louver inter- 
locking means by exemplifying the louver 7. 30 
[0032] First, as shown in Fig. 5a, there is, on the side 
of the front panel 6, provided a spindle b formed with its 
longitudinal axis oriented in the horizontal direction. In 
this case, a plurality of the spindles b are horizontally 
placed in a line at predetermined intervals for each lou- 55 
ver. 

[0033] In contrast, as shown in Fig, 5b, a bearing por- 
tion a having the spindle b as its counterpart is provided 
on the rear surface side of the iouver 7. The bearing por- 
tion a is made of synthetic resin material capable of elas- 40 
tic deformation, and is formed in a C-character shape 
whose portion is opened. This enables the bearing por- 
tion a to be attached to or detached from the spindle b, 
and to be accurately supported by the spindle b. 
[0034] In this case, the bearing portion a is provided 45 
on the lower edge side of the louver 7, and the louver 7 
is opened under its own weight in a state in which no 
external force is applied to the louver 7, in other words, 
it is caused to rotationally move in the counterciock-wise 
direction in Fig. 2. The same may be the of the louvers 50 
8 and 9. 

[0035] Also, on the rear surface side of the louver 7. 
there Is provided an arm 7a for constituting one of the 
louver interlocking means. Similarly, arms 8a and 9a are 

provided for the louvers 8 and 9 respectively. In contrast, 55 
as shown in Fig. 2, there is, on the side of the front panel 
6, provided an interlocking plate 10 for constituting the 
other louver interlocking means to enable it to rectproc- 



atively move in the vertical direction (up-and-down di- 
rection). 

[0038] Referring to Figs, 3a and 3b, the interlocking 
plate 10 has a belt-shaped substrate 10b extending in 
the vertical direction. Although not shown, there is, on 
the side of the front panel 6, provided guiding means for 
regulating the movement of the substrate 10b only in the 
vertical direction. 

[0037] On the substrate 1 0b, there is provided an en- 
gaging piece 1 Oa for operating on an arm 7a of the lou- 
ver 7. This engaging piece 10a is projectingly provided 
at a substantially right angle to the substrate 10b, and 
abuts upon the top surface side of the arm 7a. 
[0038] More specifically the engaging piece 1 0a is ar- 
ranged so that th© arm 7a is pressed down from above. 
Although Figs. 3a and 3b show only one engaging piece 
1 0a for the arm 7a of the louver 7, the engaging pieces 
1 0a are similarly provided for the arms 8a and 9a of the 
other louvers 8 and 9. 

[0039] Also, on the top end side of the substrate 1 0b, 
there is formed an engaging hole 10c, and the substrate 
10b is driven by the louver driving means through this 
engaging hole IQc. 

[0040] The louver driving means has, as shov>/n in Fig. 
2, a driving motor 12 and a driving lever 1 5, whose one 
end is mounted to the output shaft of the driving motor 
1 2, and the other end side of the driving lever 1 5 is cou- 
pled to an engaging hole 10c in the substrate 10b. 
[0041] There is play between the engaging hole 10c 
and the driving lever 15, and therefore, the interlocking 
plate 1 0 moves up and down at a predetermined stroke 
with the rotation of the driving lever 15. In this respect, 
the driving motor 1 2 is mounted to the electric accessory 
housing portion 2 shown in Fig. 1. 
[0042] As shown in Fig. 3a. a tensile coiled spring 11 
is coupled to the lower end of the interlocking plate 10 
so that the interlocking plate 10 is always pulled down- 
ward by the tensile coiled spring 11, In this respect, if 
there is no space tor installing the tensile coiled spring 
11, a torsion coil spring 11a can be used as shown in 
Fig. 3b. 

[0043] While the operation of the air conditioner is 

stopped, the driving motor 12 is not electrically ener- 
gized, but the driving motor 12 is caused to be at rest- 
Therefore, the interlocking plate 1 0 is moved downward 
by the tensile coiled spring 11, whereby each arm 7a to 
9a is pressed downward by the engaging piece 10a of 
the interlocking plate 10. Accordingly each louver 7 to 
9 is rotated in the clockwise direction to close the air 
suction port 6a of the front panel 6 shown in Figs. 2 and 
3b. In this respect, the air blovv'-off port 5 is also closed 
by the wind direction plates 5a and 5b when the opera- 
tion is stopped. 

[0044] In contrast, when the air conditioner enters an 

operating state, the dnving motor 12 is started to rotate 
the driving lever 15 by a predetermined angle in the 
ciock-wise direction in Fig. 2. Therefore, the interlocking 
plate 10 is to be lifted upward against the tensile coiled 



4 



7 



EP 0 984 227 A2 



8 



spring 11. Accordingly, tlie pressing of tlie engaging 
piece 10a on each arm 7a to 9a is released, and each 
louver 7 to 9 rotates in the counterclock-wise direction 
under its own weight In Fig. 2 to open the air suction port 
6a in the front panel 6. Also, the wind direction plates 
5a and 5b rotate a predetermined angle in the counter- 
clock-wise direction in Fig. 2 to thereby open the air 
biow-off port 5. 

[0045] In this respect, although not shown, another 
engaging piece is provided in substantially parallel to 
the engaging piece 10a below the engaging piece 10a, 
and the arms 7a to 9a are closely pinched between the 
another engaging piece and the engaging piece 10a 
shown, whereby it becomes possible to open the air suc- 
tion port 6a In the front panel 6 by reliably rotating each 
louver 7 to 9 on moving the interlocking plate 1 0 upward, 
thus further improving the reliability of the operation. 
[0046] Also, it is preferable to form a head 7b having 
a circular shape in cross section at the tip end of the arm 
7a as shown in Fig. 3a. Although not shown, it Is pref- 
erable to similarly form a head having a circular shape 
in cross section at the tip end thereof for the arms Ba 
and 9a, whereby it Is possible to make the contact be- 
tween each arm 7a to 9a and the engaging piece 10a 
smooth, In this respect, the head of each arm 7a to 9a 
can be spherical, and the same operating effect is ex- 
hibited. 

[0047] Further, as shown in Figs. 3a and 5b, reinforc- 
ing flanges 1 0a' and 7a' are formed on both sides of the 
engaging piece 10a of the interlocking plate 10 and on 
both sides of the arm 7a respectively, whereby the me- 
chanical strength of the engaging piece 10a and the 
arms 7a to 9a can be further increased. 
[0048] Also, as a preferred embodiment according to 
the present embodiment, when the driving motor 12 is 
mounted to the electric accessory housing portion 2, the 
driving motor 12 is housed in a motor housing box 13, 
and the same motor housing box 13 is covered with a 
cover 14 having a motor output shaft inserting hole 14a 
for unitizing as shown in Fig. 4. 

[0049] It is preferable to screw mounting portions 1 3a 
and 14c provided for the motor housing box 13 and Its 
cover 1 4 at a female tapped hole 2a provided at the elec- 
tric accessory housing portion 2, whereby it Is possible 
to easily replace, mount or maintain the driving motor 
12. In this respect, the cover 14 is formed with a screw 
inserting hole 14b forthreadably engaging a male screw 
with a female tapped hole 13b formed on the motor 
housing box 1 3. 

[0050] Also, for the driving motor 1 2, various types of 
motors can be used, but If it is necessary to control finely 
and accurately the angles of each louver 7 to 9, a step- 
ping motor (pulse motor) is preferable. 
[0051] In this manner, according to the present inven- 
tion, a plurality of louvers for opening and closing the air 
suction port can be caused to be operated In accurate 
synchronization using simple structure without the aid 
of the gear mechanism such as pinion-rack. 



[0052] As described above, with reference to a con- 
crete embodiment, the detailed description has been 
made of the present invention. Those skilled in the art 
who have understood the above contents will be able 
5 easily to consider their alterations, modifications and eq- 
uable means. Therefore, the range of the present inven- 
tion should be set to the claims hereto appended and 
their equable range. 

10 

Claim® 

1. An air conditioner including an exterior-side heat 
exchange unit to be installed outdoors and an inte- 
1^ rior-slde heat exchange unit to be mounted onto an 
indoor wall surface, 

said interior-side heat exchange unit, compris- 
ing; 

20 a base cabinet to be mounted onto said indoor 

wall surface, wherein a heat exchanger and a 
blower fan are arranged, and at the side there- 
of, there are provided a fan motor for driving 
said blower fan, and an electric accessory 

^5 housing portion; 

a cover case having an opening at the front 
thereof, and an air blow-off port below said 
opening, to be mounted so as to cover the front 
side of said base cabinet; 

^0 a front panel having an air suction port for con- 

ductively connecting to said opening in said 
cover case, for being detachably mounted with- 
in said opening, to which a plurality of louvers 
are mounted, said plurality of louvers rotating 

-3^ with a horizontal rotating axis as the center and 

being rotatable between a first operating posi- 
tion at which said air suction port Is closed, and 
a second operating position at which said air 
suction port is opened; 

louver interlocking means for causing each of 

said louvers to perform the same operation, 
and louver driving means for rotating each of 
said louvers through said louver interlocking 
means, 

said louver interlocking means having arms 
provided on the side of the rear surface of each 
of said louvers, and an interlocking plate pro- 
vided on the side of said front panel to enable 
it to reciprocatively move in the vertical dlrec- 
tlon, said Interlocking plate being provided with 
an engaging piece for operating on the top sur- 
face side of each of said arms to rotate each of 
said arms with the lowering of said interlocking 
plate, 

5^ said louver driving means having a driving mo- 

tor provided in said electric accessory housing 
portion, and a driving lever for transforming the 
rotary motion of said driving motor Into vertical 
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motion to transmit it to said Interiocking plate. 

An air conditioner according to claim 1 , wherein on 
the side of said front panel, there is formed a spindle 
for rotatably supporting each of said louvers^ and s 
wherein on the side of the rear surface of each of 

said louvers, there is termed a C-character shaped 
bearing made of synthetic resin material capable of 
elastic deformation, and capable of being attached 
to and detached from said spindle. io 

An air conditioner according to ciaim 2, wherein said 
bearing is arranged on the side of the lower edge 
of each of said louvers to enable each of said lou- 
vers to rotate under its own weight. i5 

An air conditioner according to claim 1^ wherein a 
tip end of each of said arms is formed into a circular 
shape in cross section. 

20 

An air conditioner according to claim 1 , wherein re- 
inforcing flanges are formed at both ends of each 
of said engaging pieces and at both ends of each 
of said arms. 



An air conditioner according to claim 1, wherein 
spring means for always biasing said interlocking 
plate downward is coupled to said interlocking 
plate. 

An air conditioner according to claim 1 , wherein said 
driving motor has a motor housing box, and is 
mounted to said electric accessory housing portion 
through said motor housing box. 

An air conditioneraccording to ciaim 1 , wherein said 
driving motor is a stepping motor. 
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FIG, 2 
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FIG. 3a 
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FIG. 4 
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FIG. 5a 
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